3
The introduction of pulmonary surfactant replacement in the 1980s for the treatment of RDS revolutionized the care of critically ill infants. Several randomized trials and meta-analyses have shown that intra-tracheal administration of animal derived surfactants reduces mortality and decreases the risk of air leak and bronchopulmonary dysplasia or death. [4] [5] [6] [7] [8] While originally developed specifically for RDS, surfactant replacement therapy (SRT) has also been found to be beneficial in other newborn causes of respiratory distress more commonly seen in term infants such as congenital pneumonia and meconium aspiration syndrome. 9, 10 The standard method of surfactant delivery is to intubate the infant and then provide SRT by bolus instillation through the endotracheal tube. This is typically followed by mechanical ventilation. Due to the desire to avoid the complications of mechanical ventilation and the success of noninvasive respiratory support for premature infants the intubation, surfactant administration, and rapid extubation method (INSURE technique) to continuous positive airway pressure (CPAP) has been widely adopted. 11 Intubation, necessary for intra-tracheal administration of surfactant, is an invasive procedure with risks which include esophageal perforation, right main bronchus intubation, clinical instability associated with accidental extubation, and/or tracheal tube obstruction. Transient adverse events such as hypoxemia, bradycardia, hypotension, and systemic and/or pulmonary hypertension are also frequently seen. These may occur in up to 39% of intubations. [12] [13] [14] [15] Attempts are often unsuccessful, with a first-time failure rate of up to 70%. 16 Multiple attempts at intubation and the resulting physiologic stress may also result in intraventricular hemorrhage which can lead to long-term neurodevelopmental consequences. 17, 18 Bronchopulmonary dysplasia also occurs more frequently in those requiring intubation as the use of mechanical ventilation and positive pressure breaths start an inflammatory cascade eventually leading to alveolar damage. 19, 20 In an effort to avoid these complications of intubation, minimally invasive surfactant administration techniques have been developed. The use of a thin intratracheal catheter has been used with success (LISA technique) and has been demonstrated to reduce the need for mechanical ventilation. 21 This, however, still subjects the neonate to airway manipulation since a laryngoscope is used to place the catheter. Aerosol delivery of surfactant is quite promising as it avoids any manipulation of the airway, but there is currently no approved device. This delivery method has been reported to take 1-2 hours for completion and requires that a larger volume of surfactant be used in comparison to tracheal instillation. 22 The laryngeal mask airway (LMA) is a well recognized and inexpensive device which can be used to resuscitate a neonate. 23 Placement requires minimal technical skills in comparison to tracheal intubation. 24 Positive pressure breaths can also be given through the device to effectively ventilate and oxygenate the infant. 25 Multiple clinical trials have shown that the LMA can also be an effective delivery device for surfactant.26-29 Since this approach is minimally invasive, surfactant is typically given at a lower oxygen concentration. This approach improves outcome and has been shown to decrease the need for tracheal intubation and ventilation by nearly 60% in infants [28] [29] [30] [31] weeks and by 26% in all infants who received surfactant by LMA. 29 Since administering surfactant through an LMA requires minimal instrumentation and equipment, this technique can be applied to environments ranging from high resource neonatal intensive care units to community hospitals that are capable of providing CPAP. This technique has significant potential to improve care in Central Asian countries like Azerbaijan. The Azerbaijan Ministry of Health has a robust program which supplies surfactant to the neonatal care centers throughout the country. Since CPAP is readily available in these locations, SRT through a LMA should significantly impact neonatal morbidity and mortality and decrease healthcare utilization such as transports.
An educational program was implemented in Azerbaijan in October of 2018 to teach SRT through the LMA to test this hypothesis.
Educational Program
Neonatal care providers were provided with LMA Surfactant Administration kits (Photo 1). These kits included: a size 1 iGel LMA (Intersurgical Ltd.), a disposable end-tidal CO2 detector (Mercury Medical), a T-connector to attach to the syringe to facilitate administration, and an algorithm in Azerbaijani explaining the process (Figure 1 ).
Surfactant and syringe to administer was provided by the Azerbaijani Ministry of Health. All providers listened to a lecture discussing RDS, the benefits of SRT, and how to use the LMA. They then watched a video demonstrating the technique. Learners were finally given hands-on simulation training with a manakin to perfect what they had learned (Photo 2). Recommendations for use were also suggested (Table 1 ). There have already been reports of successful use of this technique to improve the care of preterm infants in Azerbaijan (Photo 3).
Discussion
The administration of surfactant in the neonatal intensive care units of Azerbaijan has traditionally been carried out by either INSURE or LISA. Both techniques require endotracheal intubation and possibly sedation. Endotracheal intubation requires experience that is difficult to gain if the physician is far from the larger perinatal centres.
Transportation of newborns with respiratory distress syndrome in the first 24 hours is not always possible and easy ways to administer surfactant are a welcome improvement to help our physicians provide care that can decrease neonatal deaths and complications related to prematurity in the early stages of the disease process.
Even if transportation does occur, due to a lack of surfactant these newborns are frequently admitted in an extremely critical conditions and may require prolonged mechanical ventilation. The ability to provide surfactant by using the laryngeal mask in Azerbaijan will make it possible to begin treatment in the regional centres and thus, further reduce the mortality and morbidity of the preterm infant in our country.
The placement of the laryngeal mask airway can be done without any signifiant specialized training or skill. This can provide a long term airway to assist a baby with breathing and can also provide a means to deliver a lifesaving medication like surfactant. The Ministry of Health of the Republic of Azerbaijan will continue to provide education throughout the country to teach this technique and to develop a local protocol to assist with the introduction of this new therapy.
Taking into consideration the high rates of premature birth and the associated morbidity and mortality in our country, we do consider it appropriate to introduce the laryngeal mask airway in neonatal institutions throughout the territory of the Republic of Azerbaijan. Our hope is to continue to closely monitor our outcomes and continue to see improvement in neonatal care throughout our country. 
